Abstract: This research adopted the stochastic Data Envelopment Analysis (DEA) to analyse future performance efficiency through a two-staged problem solving procedure design. In Stage 1, the random production value is applied and then the future performance efficiency of firefighting branches of Tainan County is discussed using DEA. In Stage 2, efficiency improvement and resource allocation are conducted by through a future production trend analysis, and the future optimised scale of firefighting human resources allocation is determined by using the Group-Number Efficiency Scale Approach (GESA). In addition, based on the future trend evaluation, this study can provide suitable response strategies for firefighting human resources allocation for decision makers. Moreover, this study provides a referenced constructive and quantitative approach for solving the current problem of 'how to plan the future resources for optimisation'.
Introduction
Fire prevention, disaster rescue, emergent medical service and other issues relating to the lives of people are the three major missions of fire department and its branches. People expect that the fire department can adopt the proper countermeasures for disaster prevention and they also hope that fire branches can dispatch rescue teams to efficiently execute their missions -disaster prevention and rescue. However, firefighting is characterised with prevention of future disaster while the current fire branches' performance efficiency evaluation is commonly conducted on the basis of data of the past. Although, its analysis results will provide certain opinions, they are not sufficient for firefighting management in considering future strategies. Especially, thanks to the rapid economic development of Taiwan in recent 30 years, firefighting tend to be heavy in a scenario of heavily exploited land, densely distributed population and types of hazardous factories. Firefighting personnel are prone to professional exhaustion due to long working hours and high danger, leading to undermined performance efficiency. Therefore, economically speaking, to set up an optimised and reasonable firefighting human resource allocation model is to find out a critical point of the relationship between the firefighting capability and disaster rescue and relief. It can avoid investing too much human resources and facilities, thus causing the waste of social cost, or avoid failure of meeting the basic security assurance of people due to lack of human resources and facilities. In the face of ever increasing disaster prevention and rescue cases as well as limited governmental funds, what is the relative efficiency of fire branches in Tainan County as a whole considering the general production of them? Namely, how to achieve the reasonable allocation of the firefighting resources in the coming year? Therefore, it is an important topic to select a proper, fair and reasonable approach to evaluate the future performance efficiency of each fire branch and set reasonable goals as well as make resource adjustment for inefficient branches.
In 1978, Hatry refer to the performance includes three parts as the efficiency, effectiveness and productivity. Richman and Farmer (1975) distinguished the organisational goal into two categories as the efficiency and effectiveness. The ratio between input and output defines as the efficiency (Farrell, 1957) , and the production level of the expected goal in a system defines as the effectiveness (Szilagyi, 1984; Robbins, 1996) . In fact, the efficiency and effectiveness individually represent different performance requirement and they do not need to achieve simultaneously. However, an effective organisation must take care of both well and pursue its maximum effectiveness in the most efficient way (Richman and Farmer, 1975) .
The most common used performance evaluations are Ratio Approach, Regression Analysis, Multiple Criteria Analysis, Analytic Hierarchy Process, Balanced Scorecard, Delphi Hierarchy Process, Total Factor Productivity (TFP) and Data Envelopment Analysis (DEA) (Clarke, 1992; Studit, 1995; Griliches and Regev, 1995; Feng and Wang, 2000; Kaplan and Norton, 2001; Agrell and West, 2001 ). The DEA is the most appropriate method to evaluate the performance of non-profit organisations because of its characteristic in measuring performances through the use of the multi-evaluation indicators. The performance of fire organisation is classified as multiple inputs and outputs, and the functional relationship between input and output items cannot determine in advance. Therefore, this study adopts DEA to evaluate the performance of fire organisations.
The DEA, presented by Charnes, Cooper, and Rhodes (CCR) in 1978, is a performance evaluation method to apply to the public and non-profit organisations (Charnes et al., 1978) , but later it is widely used in many profit organisations. DEA is a performance evaluation method shown by the ratio of input/output and has the same meaning of the so-called TFP (Gleason and Barnum, 1982) . The research tries to conduct a relative efficiency evaluation on each fire branches under the consideration of the dual goals on disaster prevention and rescue as well as people's lives protection and property safety. Actually, DEA is applicable to the efficiency comparison in comparing the similar Decision-Making Units -DMUs (Charnes et al., 1978; Forsund and Hjalmarsson, 1979) . This research adopts DEA because DEA cannot only strengthen the fairness of the performance evaluation among fire organisations, be an excellent reference in promoting allocation efficiencies of the fire organisations (Athanassopoulos, 1998) , but also offer a new era all-around thinking to measure the fire organisation performance.
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The American 'Municipal Fire Service Workbook' points out that the purpose of evaluating fire prevention and rescue effects, efficiency and the entire organisational performance of the fire organisations is to provide the local fire administrative system a method to evaluate the entire fire mission execution and to help the municipal administrators or chief executives of fire departments to estimate their own fire system (National Science Foundation, 1977) . This study aims to assess the performance efficiencies of fire branches by using 37 fire branches of Tainan County Fire Bureau as an example. In current Taiwan's policy, the allocation of fire manpower is based on the population and size of the administrative area (Lan et al., 2007) . Also, the current allocation method of fire manpower only simply considers the location and response time of the fire branch to assign the fire resources (Hausner et al., 1974; Chaiken et al., 1979) , but the specific characteristics of control area, the disparity of townships, the expenditures of governmental budget subsidiaries and the size of fire branch do not consider, and thus a biased performance assessment is caused. Thus, the study considers the aspects of control area, loadings of fire duties and government budget in order to establish a reasonable method to assess the future performance of fire branches.
This research adopts a research design of two-stage. First, it uses the approach for estimating future production in the random DEA estimation model which proposed by Sueyoshi (2000) to estimate the future production of each fire branch in Tainan County for efficiency analysis. After completing random DEA performance efficiency analysis of Stage 1, and then the research comes into Stage 2, when the future production tends to become stable, decrease or increase, it used Omit Resource Approach (ORA) to delete redundant resources and Multi-Stage Resource Allocation Approach (MSRAA) to make structurally reasonable resource allocation as proposed by Lan et al. (2007) . The ORA strategy is to obtain suggestions by contributes of items of DEA analysis. Speaking from the firefighting stance of more importance attached to future than present, by predicting the future performance efficiency and using ORA and MSRAA, the management decision maker can adopt different strategies according to predicted future trend. It provides a constructive and quantitative reference for decision makers in solving the ever present problem of 'how to reasonably allocate resources in the future'.
Selections of model, input and output items
This study discusses the future stochastic output performance of each fire branches in Tainan but does not assume the production function of these DMUs. Therefore, DEA is adopted as a satisfied performance measuring method. The DEA has two different models, CCR and Banker, Charnes and Cooper (BCC) (Charnes et al., 1978; Banker et al., 1984) , and these two models have different options, the input orientation and the output orientation. In order to examine whether each fire bureau decreases the use of input resources as possible to maintain its current output level, this study utilises the input orientation of CCR to perform the performance analysis on each fire organisation. In Golan and Roll (1989) considered that the selection of input and output items is one of the most important steps in conducting DEA. The commonly used methods on how to determine the proper input and output items are used to interview the organisational hierarchy, analyse the organisational and administrative goals, and gather literatures and experiences to select the appropriate input and output items (Kao, 2000) .
Based on the above-mentioned process, this paper selects five input items as 'number of on-duty personnel', 'on-duty cost', 'number of fire engines', and 'vehicle maintenance fee' and two output items as 'number of fire cases' and 'number of emergency rescues cases'. The items 1 and 3 of the above input items are the fire protection resources in the fire organisations (Coleman et al., 1979) , and the 'on-duty cost' excludes the budgets of other input resources. Table 1 illustrates the definitions of each input/output item and Appendix 1 takes CCR model shows the details data of each DMU in the 2006. In addition, Table 2 lists the correlation coefficients between input and output variables of the DMUs. According to Table 2 , there is a positive correlation among each selected input and output variable in the research and this means that the relation among each variable complies with the isotonicity required by DEA, then this research adopts the backward elimination (Kao, 2000) to omit the input and output items with smaller weights until the weight of each input and output items becomes significance. After conducting the backward elimination, the study cannot omit any variable. 3 PE (Pessimistic estimate).
The ML is the most realistic estimate of all DMU estimates. Statistically speaking, it is the average probability distribution of production (peak). OP refers to the possible production in case of smooth producing activities. It can be considered as the upper limit estimate of probability distribution. PE is the lower limit estimate of probability distribution, namely, the production in case of very unsmooth producing activities (Sueyoshi, 2000) . Therefore, OP and PE are two extremes of possibility while ML is the probability distribution peak. The three-point estimate's probability is distributed in Beta distribution to calculate the average number (µ) and variable (σ 2 ). Regarding the probability distribution of most numbers, such as Beta distribution, the whole allocation is basically between (µ -3σ) and (µ + 3σ). The three-point estimate can be converted into expected values and variables of production. The allocation average value is y = (OP + 4ML + PE) / 6. The ML is represented by (OP + PE) / 2 of the data in this research. Secondly, σ 2 = (OP -PE) / 6. This research uses the approach to estimate expected production values and variables. This approach can cover uncertainties of the future, complying with the characteristics of future uncertainty planning of fire prevention and emergency rescue.
Empirical study and analysis
This section is discussed about the production estimation, efficiency analysis and resource strategy. The production estimation is first to be discussed.
Production estimation
In many real management problems, it is often applicable to determine variables by invested quantity. On the other hand, it is rather difficult to manipulate production. Because production is not determined only by management decision, instead, it is affected by the temporary economic situation, changing population and other outside factors which may make it out of control (Anderson et al., 1982) . Therefore, this research considers the input as the determining variable and the production as the random variable in prediction analysis. The two productions of this research are random variables. The problem is how to get three estimates for each production (ML, OP, PE). 
The rather low EAI value at 9.09% represents that the random production prediction model is reasonably close to the real situation with no conspicuous difference between efficiency values as shown in Appendix 1. Next, for understanding the random production performance efficiency of 2007 with planning the future fire prevention, this research adopts variables including the number of personnel, cost of services, number of fire vehicles and cost of fire vehicle maintenance of the Tainan County Fire Department in 2006, all of these are controllable. The random production is the estimation of 2007, which is processed on the basis of future estimates rather than past data. As it is impossible to obtain production values related to future directly from the current data, each branch under evaluation is requested to provide three different estimates (ML, OP, PE). The random production of this research is the ML, OP, PE values deduced from the data of the fire and emergency relief cases between 2002 and 2006. If the production estimate of the calculation results is integral, it is considered as the estimate. If not, the number will be unconditionally rounded up. Appendix 2 is the estimates of input in 2006 and production of DMUs in 2007. The average value of the 2 production estimates worked out by these estimates, the standard deviation, and standard distribution Z value as well as details of 37 branches' 2 production estimates of 2007 are listed in Appendix 3. The sample results of 2006 attached in this research is to test whether DEA efficiency under random variables and the traditional DEA efficiency are different. In fact, the general management did not know how to use the future information for analysis when making strategy adjustment in 2006.
Efficiency analysis
Frontier software was applied to investigate 37 fire branches of Tainan Fire Bureau in Taiwan by using the input are considered as deterministic variables of 2006 and the output are considered as stochastic variables of 2007 to perform the efficiency analysis. The efficiency analysis is described below.
The production efficiency derived from the CCR model of DEA includes the technical efficiency and the scale efficiency. The production efficiency, the technical efficiency, the scale efficiency and the return to scale of each fire branch in Tainan County are listed in Appendix 4. For example, the production efficiency of fusing branch is 0.7026, its technical efficiency is 0.7557 and the scale efficiency is 0.9297. It reveals that the production inefficiency of fusing branch is mainly due to its technical factor because its technical efficiency (0.7557) is smaller than the scale efficiency (0.9297). The analysing results of DEA for those 37 fire branches in Tainan County are described Performance efficiency and resource allocation strategy for fire department 303 as follows: Firstly, the production efficiencies from 7 among 37 branches are equal to 1. Secondly, regarding to the technical efficiency, there are 16 fire branches whose technical efficiencies are equal to 1. Thirdly, the scale efficiencies of 7 fire branches among 37 branches are equal to 1. Fourthly, for analysing the return to scale, there is one fire branch (i.e., Guanmiao fire branch) which has been categorised into the Decreasing Return to Scale (DRS). Those three DRS branches mean that they can try to decrease their scale for efficiency improvement. Seven fire branches are in the category of Constant Return to Scale (CRS); this indicates that these seven branches have already reached the optimal production scale. The 29 fire branches left are in the category of Increasing Return to Scale (IRS) meaning that those 29 IRS branches can try to amplify their scales for efficiency improvement. The detailed information of DRS, CRS and IRS for those 37 fire branches is listed in Appendix 4.
Resource strategy
Efficiency assessment is a method but not a goal to the administrative control. By the potentially improved targets and improved levels of fire organisations in each county and city, we do not need to input resources to the relative inefficient units, whereas these units need to appropriately reduce resources. According to the empirical analysis, the average efficiency of the entire fire branches is 0.7207 and it means that the total has about 28% of the input resources being ineffective and wastes. The reason of causing production inefficiency is the average technical efficiency, 0.9180 and the average scale efficiency is 0.7767. Therefore, Lan et al. (2007) proposed the ORA and hoped to reduce resources according to the DEA report data when the future output trend is steady or decreasing (Lan et al., 2007) . When executing reduction, how should the administrators accurately and reasonably reduce which input resource first? Based on the contribution index data analysis of the DEA report, the administrators should start from the resource with a greater contribution index because the output value of each fire branch cannot change arbitrarily. Meanwhile, ORA strategy is to effectively and properly balance the uneven work loading of the relative inefficient units if the administrators can reduce the input resources to these units when the future output trend is steady or decreasing.
On the contrary, when the future production is on the up trend, strategy planning can be standing on MSRAA which proposed by Lan et al., (2007) . MSRAA expects to balance the branch workload of the relatively high effective unit with other branches. How does the management dispose the resources reasonably and accurately to branches that the department who really need the resource? In view of this, the MSRAA strategy proposed by Lan et al., (2007) can provide a constructive and quantitative reference model for firefighting resource allocation decision makers in allocating resources (Lan et al., 2007) .
Due to the increase of population in Taiwan, the fire-related damage cost, fire prevention related cost and the total systematic cost will be increasing as proposed by Bryan (1979) . As a matter of fact, the fire department's production such as rescue cases increases year by year, the local government has to increase firefighting resource input to serve the social public. The current human resources budget of Tainan County fire department is 556 with only 446 in service, being short of 110 firefighters. How does the management increase firefighters year by year within the budget? What is the annual human resource increase? In consideration of increasing resources, more fire branches are expected to become efficient units in the interest of annual firefighting human resources and raising the general efficiency. As the current efficiency is involved with many unconsidered factors, to understand how the decision makers plan to allocate resources to the optimised state, this research proposes Group-Number Efficiency Scale Approach (GESA) as a reference for fire branches resource allocation makers in planning future resources.
As indicated from the 2007 estimate analysis, 81.08% of all the fire branches are inefficient. The reasons for inefficiency of some fire branches are: 56.76% fire branches are technically inefficient, 81.08% fire branches are inefficient in scale. Namely, the rise of the general efficiency of all fire branches shall start from the fire branches allocation. Considering impossible general efficiency of all fire branches, with GESA, this research expects to increase units of relative higher efficiency to allocate governmental resources more reasonably. If increasing input in these units of relatively higher efficiency, it can effectively reduce the job overloading of these branches. How does the management plan the scale of future resources? In view of this, the GESA strategy proposed in this research can serve as reasonable and quantitative reference for resource allocation maker in planning future firefighting human resources. The GESA execution steps are discussed as the following list:
Stage 1
Step 4 The minimum Resource Allocation unit is defined as one firefighter and the original efficiency values of branches listed under evaluation of the DEA analysis report (Frontier software) by order, of which branches of relatively higher efficiency form the preliminary set. The decision-making branches considered as efficient are defined as candidate branches for human resources input.
Stage 2
Step 5 One unit of resource is allocated to branches of relatively higher efficiency in the preliminary set of Stage 1 and the number of branches of efficiency as well as the general performance efficiency value of all the branches under evaluation in current circumstances calculated (with Frontier software). If the number of branches of efficiency and the general performance efficiency value are less than those of the preliminary set, resource allocation is stopped. The optimised solution is the preliminary set of the previous stage (recommended solution), and Stage 5 is entered otherwise Stage 3 is entered.
Step 6 Resources are allocated to various branches of efficiency according to
Step 2 and the number of branches of relatively efficiency and the general performance efficiency value of branches under evaluation in current circumstance calculated. If the number of branches of efficiency and the general performance efficiency value are bigger than or equal to those of the preliminary set, all the branches under evaluation are listed by order to be the preliminary set for the next Stage. Its branches of efficiency are the candidates for human resource input for the next stage.
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Stage 3
Step 4 Stage 3 defines the recommended solution of
Step 3 (preliminary set) as the input unit to find out the optimised general value of fire branches. If the value is less than the previous Stage, input is stopped and the Stage recommended solution obtained. If the value is bigger than the previous Stage, resources are invested according to Step 3 until the optimised value and the maximum general performance efficiency value are found out. If the number of branches of efficiency decreases with increasing general performance efficiency value, input is stopped as it indicates that the increase of resource input reduces the number of branches of efficiency. Then, the optimised solution is the recommended solution of the previous stage.
Step 5 All the allocation records are integrated to form the recommended solution, from which the total resources for next year can be learnt. This solution is also the GESA optimised solution.
At present, although, firefighting in Taiwan is the local government's obligation, the firefighting services and standard procedures are the same across Taiwan. Firefighting resources are allocated subjectively by local governments depending on different financial status. However, newly hired firefighting human resources are allocated across Taiwan by the central authority. There is a lack of 110 firefighters according to its budget in Tainan County. Limited by the nationwide allocation of the central authority, the lack can never be made up once for all. Therefore, Tainan County Fire Department needs to hire new firefighters in the following years. Taking firefighting human resource make up as an example, how many firefighting personnel shall be recruited into Tainan County Fire Department to achieve the general optimised efficiency and best human resources allocation? By DEA analysis report and GESA execution steps, the calculation process is discussed in detail as follows: First, the original efficiency values of branches under evaluation is listed in the DEA estimate analysis report in 2007 (Frontier software) to form the preliminary branches efficiency set and the minimum allocation unit of human resource defined as one firefighter. These decision-making units of efficiency are the candidate branches of human resources input at the present stage with the rest fire branches kept unchanged. There are seven fire branches of efficiency from the DEA estimate analysis at Stage 1. The original general efficiency value is 2666.52. The seven fire branches of efficiency are defined as the preliminary set. At Stage 2, the seven fire branches of efficiency are defined as the human resource input candidate units and one firefighter is added for each branch with the rest fire branches kept unchanged. After calculation, the number of fire branches of efficiency increases by three to make the total branches of efficiency as ten and the general efficiency value is 2733.61. After the increase of seven firefighting personnel at Stage 2, the number of total branches of efficiency and the general efficiency value increase compared with those of Stage 1. Next, the 10 fire branches of efficiency and 27 fire branches of inefficiency at Stage 2 are listed to be fined as the preliminary set for the next stage.
At Stage 3, the recommended solution of Stage 2 is defined as the candidate unit of human resource input and one firefighter is added to each branch with the rest fire branches kept unchanged. After calculation, the number of fire branches of efficiency increases by 1 to make the total branches of efficiency as 11 and the general efficiency value is 2778.78. After the increase of ten firefighting personnel at Stage 3, the number of total branches of efficiency and the general efficiency value increase compared with those of Stage 2. Next, the 11 fire branches of efficiency and 26 fire branches of inefficiency at Stage 3 are listed to be fined as the preliminary set for the next stage.
At Stage 4, the 11 fire branches of efficiency of Stage 3 is defined as the candidate unit of human resource input and one firefighter is added to each branch with the rest fire branches kept unchanged. After calculation, the number of fire branches of efficiency remains to make the total branches of efficiency as 11 and the general efficiency value is 2822.07. Next, the 11 fire branches of efficiency and 26 fire branches of inefficiency at Stage 4 are listed to be fined as the preliminary set for the next stage.
At Stage 5, the recommended solution of Stage 4 is defined as the candidate unit of human resource input and one firefighter is added to each branch with the rest fire branches kept unchanged. After calculation, the number of fire branches of efficiency increases by 3 to make the total branches of efficiency as 14 and the general efficiency value is 2880.45. After the increase of 11 firefighting personnel at Stage 5, the number of total branches of efficiency and the general efficiency value increase compared with those of Stage 4. Next, the 14 fire branches of efficiency and 23 fire branches of inefficiency at Stage 5 are listed to be fined as the preliminary set for the next stage.
At Stage 6, the 14 fire branches of efficiency of Stage 5 is defined as the candidate unit of human resource input and one firefighter is added to each branch with the rest fire branches kept unchanged. After calculation, the number of fire branches of efficiency decreases to 11 and the general efficiency value increases to 2915.4. The decrease of branches of efficiency by three indicates that increase of resources has reduced the number of branches of efficiency. Thus, the increase of firefighting personnel shall be stopped to save resources. After learning that Stage 5 has achieved the optimised allocation of number of branches of efficiency. The number of branches of efficiency and the general efficiency values are as shown in Appendix 5 after completing allocation stages with GESA.
This approach can timely solve the heavy firefighting workload for decision-making units of less production to invest relatively less human power for mission while units of relatively more production shall invest relatively more human power. According to the above calculations, it is learnt that Tainan County Fire Department shall recruit 39 firefighters to gradually achieve the allocation budgeted number. And the obtained budgeted human resource scale can be used to estimate the next year human resources requirements. Hence, this research can make adjustment according to the efficiency values obtained and plan human resource recruitment, budget making and fire vehicle purchase for the next three years according to allocation scale. This approach can serve as the objective reference to raising firefighting units' efficiency by helping fire branches in human resources planning.
Conclusions and suggestions
Performance efficiency evaluation is an important management issue which is more and more valuable for administrative organisations and enterprises. A better performance efficiency always becomes the guarantee of management. In order to achieve the administrative, the morale, the efficiency and the enterprise objectives, the efficiency measure is one of the most important methods to be conducted. The performance Performance efficiency and resource allocation strategy for fire department 307 evaluation not only builds up the supports of organisation aims from the organisation members but also reveals the flaws of management. Most of the current DEA performance efficiency evaluation researches is conducted the analyses by applying the past data, but it is impossible to understand that how to use strategic planning for solving other decision-making problems through the random production in the future. Therefore, standing on the stance of firefighting that the stance in the future is more important than the past. This research adopted the estimate methods of stochastic DEA methods to analyse the future performance efficiency. In fact, resource allocation can affect these aspects such as the organisational efficiency and productivity. The unreasonable allocation of resources can have a major impact on the organisational operation. Fortunately, the DEA analysis in the future and resource strategy proposed in this research, it is easy to understand the difficulty and complexity for the decision-making management in the future.
With respect the resource strategy, this research discusses how the management decision maker makes his decisions concerning about the resource allocation in case of changing future production trend. ORA and MSRAA provide decision makers a referenced resource adjustment. If the production is estimated to decrease or remain the same in the future, the input in branches of relatively less efficiency shall be simplified. ORA strategy provides management decision maker a way of determining by input contributions. On the contrary, in case of estimated increase trend, how does the management decision maker reasonably and accurately allocate the resources to branches that really need those in case of inevitable resource increase? MSRAA is applied for reasonable resource allocation. However, this research believes that it is a rather superficial way to eliminate resources. The fundamental way of solving the problem is lied in the resource allocation rules. After learning the present human power shortage, how the decision maker rationally to plan the future resource allocation year by year and consider the optimised scale under the branches of general efficiency? The GESA proposed in this research can provide analysis of number of branches of efficiency and performance efficiency values for decision makers to determine the order of each branch of relative efficiency for reasonable future resource allocation. The above resource allocation strategies can help decision makers find out the fast way to successful solve and serve as a constructive and quantitative approach.
As a matter of fact, the fire branch has the responsibility of public safety, and its scale of firefighting resources need to be seriously considered. Therefore, if the input resources of relative inefficient branches are greatly reduced, the public safety of locality will be affected and hindered. Consequently, the decision maker has to consider the appropriate scale of fire resources for each fire branch while performing ORA strategy. Based on the ever increasing population of Tainan County, the future fire protection duties will accordingly become heavier. Therefore, the proposed GESA strategy in this study will impersonate an important role in the allocation of future fire protection resources. And it can support as an importance reference when implementing fire public safety policies in case of fixed budget of the local government. This paper can also provide fire branches to allocate limited resources to towns with more population and distribute firefighting capability with consideration of local characteristics. It can help the decision maker to develop fire branch distribution, effectively plan and allocate fire branches. It cannot only raise the efficiency for rescue and relief for fire branch but also rationally allocate and effectively make use of social resources by limited firefighting human power and facilities. It can help us to keep social resources while fully guarantee the welfare and safety of people. Hence, the discussion on how to appropriately use the DEA efficiency value to obtain the general efficiency scale if the future resources input to implement reasonable future resource allocation shall be carried out for the benefits of the decision-making units. In summary, this research proposes a constructive and quantitative fire resource allocation method and further establishes and executive prototype of the new era to pursue higher efficiency.
310
C-H. Lan, L-L. Chuang and Y-F. Chen
Appendix 1
The values of input and output items for each DMU Deterministic DEA (2006) Stochastic DEA (2006) 
